
P.O. Box 802, Benicia, CA, 94510<< 707-751-0655>> 707-751-0653 (fax) << ecmgrp@aol.com

ECM group
June 12, 2006

Peter Van Alyea
50 Professional Center Drive, Suite 100
Rohnert Park, CA 94928

Re: Well Replacement Report
Redwood Oil Company Service Station
1100 Bennett Valley Road
Santa Rosa, CA

Dear Mr. Alyea:

ECM Group (ECM) has prepared this report documenting the replacement of multi-level

monitoring well MW-15 at the above-referenced site (Figures 1 and 2, Appendix A).  ECM

destroyed  multi-level monitoring well MW-15 and replaced it with 4 conventional monitoring

wells (MW-15A, MW-15B, MW-15C, and MW-15D).   The well replacement was necessary

because MW-15 was found to be defective.

MW-15 was a multi-level well with screened ports at the following depths:

30 ft - 40 ft bgs

60 ft - 70 ft bgs

83 ft - 93 ft bgs

140 ft - 150 ft bgs

The well casing for MW-15 was composed of multi-channel tubing, which enables the placement

of up to seven separate sampling ports in a single well.  Details of multi-channel tubing and well

construction are included in the July 29, 2005 well installation report.

While preparing the Fourth Quarter, 2005 Monitoring Report, cumulative laboratory analytical

data for MW-15 was analyzed.  An examination of the data showed that, over four consecutive

monitoring events, results for the shallow port (30 ft - 40 ft bgs) are practically identical with

results for the deepest port (140 ft - 150 ft bgs).  This raised the possibility that there could be

cross-communication between the two ports.  
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On February 16, 2006, field testing was conducted to confirm whether cross-communication

between the ports was occurring.  It was observed that, when water was pumped from the deep

sampling port, water level in the shallow sampling port dropped rapidly.  This confirms that

cross-communication was occurring between the two ports. 

Based on the above observations, it was concluded that all data collected from the shallow

sampling port and the deep sampling port of MW-15 was invalid.  No cross-communication was

observed between the two remaining sampling ports (60 ft - 70 ft bgs and 83 ft - 93 ft bgs). 

However, the entire well was compromised and all data from the well was considered unreliable.

SCOPE OF WORK

The following outlines the scope of work and procedures used for the well replacement project:

1.) Prepare a site-specific safety plan for this investigation.

2.) Properly destroy multi-level well MW-15.

3.) Install 4 conventional monitoring wells (MW-15A, MW-15B, MW-15C, and
MW-15D) at the location shown on Figure 2 (Appendix A).

4.) Develop the newly-installed monitoring wells.

5.) Survey the top-of-casing elevations of the newly-installed monitoring wells.  

6.) Sample the new and existing wells in accordance with the existing site monitoring
program.  Analyze the samples for TPPH(G), TPH(D), BTEX, and oxygenates. 

7.) Report the results.
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WELL DESTRUCTION

Monitoring well MW-15 was properly destroyed by RSI of Woodland, CA between the dates of

April 6 and April 10, 2006.  The entire well boring was overdrilled and all well construction

materials (casing, grout, sand, and bentonite) were removed.  To avoid cross-contamination, well

destruction was performed with continuously-installed steel casing, using sonic drilling

techniques.  The resulting borehole was grouted to surface.

WELL REPLACEMENT

Replacement wells MW-15A through MW-15D were installed by RSI of Woodland, CA between

the dates of April 11, 2006 and April 22, 2006.  Screen intervals for the replacement wells are:

MW-15A 30 ft - 40 ft bgs
MW-15B 60 ft - 70 ft bgs
MW-15C 83 ft - 93 ft bgs
MW-15D 140 ft - 150 ft bgs

Well locations are shown on Figure 2, Appendix A.  The wells were installed in accordance with

ECM Standard Operating Procedures for Monitoring Well Design and Construction (Appendix

B).  To avoid cross-contamination, well installation was performed with continuously-installed

steel casing, using sonic drilling techniques.  A 4.5 inch diameter borehole was drilled.  At 20- to

40-foot intervals, a 6.25-inch diameter steel casing was inserted over the 4.5-inch borehole,

creating a tight seal between borehole wall and the outside of the steel casing.  

Well logs are included in Appendix D.  Details on soil formations shown on the well logs are

taken from the original MW-15 well log.  The original well log is also included in Appendix D.

The replacement monitoring wells were developed on April 26, 2006 and on May 19, 2006. 
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Field notes for well development are shown in Appendix C.  

Monitoring wells were surveyed on May 31, 2006.  Top of casing elevations will be tabulated in

the next quarterly ground water monitoring report.  

The replacement monitoring wells are scheduled for sampling, along with the other site

monitoring wells, on June 8, 2006.  Analytical results will be included in the next quarterly

ground water monitoring report.

Thank you for allowing ECM to provide environmental consulting services to Redwood Oil

Company.  Please call if you have questions or require additional information

Sincerely,
ECM Group

Jim Green
Project Manager

Attachments: 
Appendix A -  Figures
Appendix B - ECM Standard Operating Procedures
Appendix C -  Field Notes
Appendix D - Well Completion Details, ASTM Soil Classification System Chart, and

Boring Logs

cc: Joan Fleck,   North Coast Regional Water Quality Control Board
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FIGURES



Figure 1. Site Location Map – Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

Base map ref:  Thomas Bros.
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Figure 2.  Well Locations - Redwood Oil Service Station #106, 1100 Bennett Valley Road, Santa Rosa, California
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ECM STANDARD OPERATING PROCEDURES



ECM STANDARD OPERATING PROCEDURE

MONITORING WELL DESIGN AND CONSTRUCTION

Where possible, information from published and unpublished reports is reviewed prior to installation

of monitoring wells.  Relevant data includes highest and lowest anticipated ground water elevations,

aquifer materials, aquifer yield and contaminants expected.  This information is used to aid the field

geologist rather than to predetermine how the wells will be constructed.  Well construction is based

on site specific conditions and is determined in the field after discussion with the senior geologist.

Monitoring wells are constructed with flush-threaded, 2-inch or 4-inch diameter, slotted PVC,

stainless steel or teflon well screen and PVC, stainless steel or teflon blank casing.  Number 3 or

#212 sand is used in the annular space around the well screen.  The sand is placed into the annular

space around the well screen to approximately 2 feet above the top of the well screen.  If high ground

water conditions exist, the sand may be placed 0 to 1 foot above the top of the well screen.  Two feet

of bentonite pellets are used to separate the sand from the sanitary surface seal (grout).  If high

ground water conditions exist 1/2 foot of bentonite may be used to separate the sand from the

sanitary surface seal.

The grout (Portland cement with approximately 3-5% bentonite powder) is poured into the annular

space above the bentonite pellets.  If the surface seal is greater than 5 feet thick, grout consisting of

cement mixed with 3-5% bentonite powder will be tremied or pumped into the annular space above

the bentonite pellets to prevent the infiltration of surface water into the well.  If the surface seal is

less than 5 feet thick, the grout will be poured from the surface.  The resulting seal will be checked

for shrinkage within 24 hours and additional grout will be added, if necessary.  The surface seal is

used to prevent infiltration of surface water into the well.  

The monitoring well(s) is locked with a stovepipe or cap and covered with a traffic-rated vault if it

is located in a developed area.  The well ID is clearly marked on the cap or casing.



ECM STANDARD OPERATING PROCEDURE

WELL DEVELOPMENT

ECM develops ground water monitoring wells not less than 48 hours after the placement of

the surface seal (grouting) to allow sufficient time for the cement grout to set.  The wells are

developed to restore the natural hydraulic conductivity of the formation(s) to be monitored and to

remove all sand and as much fine-grained material as possible.

Prior to development, ECM field personnel measure the depth to water and the total depth

of the well.  The total depth measurement is compared to the well completion diagram shown on the

field log and any discrepancies are noted.  

Well development consists of several cycles of surging and evacuation of water in the well,

each ending with measurements of temperature, pH, conductivity, and observation of turbidity.

Surging takes place for several minutes to loosen fines from the screened interval.  The  vented surge

block is placed block several feet below the water surface and pulled upward.

Development shall continue for a period of at least four hours or when ten well volumes have

been removed, whichever occurs first, and until ground water removed from the well is clear and

visibly free of suspended materials.  Note the time and the approximate volume of water removed

prior to each determination of the following parameters (and whether well is bailed or pumped dry):

pH, temperature, and specific conductivity.  These measurements should be made a minimum of five

times during well development.  

If micro wells (well diameter 3/4" or less) are installed, the well may not be surged.  In this

case, a minimum of twenty casing volumes will be removed.



If the water is still cloudy after the four hour period but these three parameters have

stabilized, then the well will be considered developed regardless of the volume of water purged from

the well.  Stabilization of pH, temperature, and specific conductivity will be considered to have

occurred when these parameters undergo changes not exceeding +0.1, 0.5 degrees F, and 5 percent,

respectively.  

After development is completed, the depth to water and the total depth of the well are

remeasured.  The total depth of the well and the total depth noted on the field log should be

approximately the same.  All data measured during the procedures described herein are recorded on

the ECM Well Development Form, which is part of the project file.  

The ground water removed from the wells during development remains onsite in 55-gallon

Department of Transportation-approved drums.  The water is removed by a licensed hauler and taken

to an approved disposal facility.
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Concrete pad, approximately 8"

Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability; 
no odor

Saturated below 8 feet

Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor

Logged by:  D. Hazard
Drilling company: RSI
Drill date: 3/22/05
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"
Casing: 2"      
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Clayey GRAVEL: Brown/gray; wet; 10% clay, 90% gravel; moderate
estimated permeability

Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse 
sand, 20% gravel; high estimated permeability

Grades to:
Poorly-graded SAND with Gravel: 50% coarse sand, 50% gravel; 
moderate-high estimated permeability

Grades to:
Well-graded SAND: green/gray; 5% silt, 90% fine-coarse sand,
 5% gravel; moderate-high estimated permeability
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,  
20% gravel; moderate estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

Grades to:
SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 10% gravel; low
estimated permeability

Clayey SAND: brown; 10% clay, 80% sand; moderate estimated 
permeability
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:
Clayey SAND with Gravel: dark brown; 15% clay, 70% sand, 
15% gravel; semi-consolidated; low-moderate estimated permeability

Sandy SILT: dark gray; 75% silt, 25% sand; 
semi-consolidated; low estimated permeability
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Well / Boring No.: MW-15
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     Description

Grades to:
Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

Well-graded GRAVEL with Sand: gray/brown; 5% clay, 
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings
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Well / Boring No.: MW-15
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Sandy SILT with Gravel: gray/brown; 60% silt, 30% fine-medium sand,  
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Grades to:
Sandy SILT with Gravel: gray/brown; 70% silt, 20% sand,   
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Silty SAND: 30% silt, 70% sand; moderate estimated permeability;
no odorSM
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Well / Boring No.: MW-15
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     Description

Silty SAND: brown/gray; 30% silt, 70% very fine-fine sand; 
moderate estimated permeability; no odor

BOH at 150 feet
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Project No.: 98-511-WR
Well / Boring No.: MW-15A
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l      Description

Concrete pad, approximately 8"

Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability; 
no odor

Saturated below 8 feet

Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
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Logged by:  D. Hazard
Drilling company: RSI
Drill date: 4/22/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"
Casing: 2"      
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Project No.: 98-511-WR
Well / Boring No.: MW-15A
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l      Description

Clayey GRAVEL: Brown/gray; wet; 10% clay, 90% gravel; moderate
estimated permeability

Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse 
sand, 20% gravel; high estimated permeability

Grades to:
Poorly-graded SAND with Gravel: 50% coarse sand, 50% gravel; 
moderate-high estimated permeability

Grades to:
Well-graded SAND: green/gray; 5% silt, 90% fine-coarse sand,
 5% gravel; moderate-high estimated permeability
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Project No.: 98-511-WR
Well / Boring No.: MW-15B
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l      Description

Concrete pad, approximately 8"

Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability; 
no odor

Saturated below 8 feet

Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
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Logged by:  D. Hazard
Drilling company: RSI
Drill date: 4/20/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"
Casing: 2"      
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Project No.: 98-511-WR
Well / Boring No.: MW-15B
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l      Description

Clayey GRAVEL: Brown/gray; wet; 10% clay, 90% gravel; moderate
estimated permeability

Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse 
sand, 20% gravel; high estimated permeability

Grades to:
Poorly-graded SAND with Gravel: 50% coarse sand, 50% gravel; 
moderate-high estimated permeability

Grades to:
Well-graded SAND: green/gray; 5% silt, 90% fine-coarse sand,
 5% gravel; moderate-high estimated permeability
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Project No.: 98-511-WR
Well / Boring No.: MW-15B
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l      Description

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,  
20% gravel; moderate estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

Grades to:
SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 10% gravel; low
estimated permeability

Clayey SAND: brown; 10% clay, 80% sand; moderate estimated 
permeability
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Well / Boring No.: MW-15B
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l      Description

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:
Clayey SAND with Gravel: dark brown; 15% clay, 70% sand, 
15% gravel; semi-consolidated; low-moderate estimated permeability
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Well / Boring No.: MW-15C
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l      Description

Concrete pad, approximately 8"

Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability; 
no odor

Saturated below 8 feet

Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
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Logged by:  D. Hazard
Drilling company: RSI
Drill date: 4/18/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"
Casing: 2"      

CO
NT

IN
UO

US

Page 1 of 5



Project No.: 98-511-WR
Well / Boring No.: MW-15C
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l      Description

Clayey GRAVEL: Brown/gray; wet; 10% clay, 90% gravel; moderate
estimated permeability

Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse 
sand, 20% gravel; high estimated permeability

Grades to:
Poorly-graded SAND with Gravel: 50% coarse sand, 50% gravel; 
moderate-high estimated permeability

Grades to:
Well-graded SAND: green/gray; 5% silt, 90% fine-coarse sand,
 5% gravel; moderate-high estimated permeability
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Project No.: 98-511-WR
Well / Boring No.: MW-15C

  D
ep

th
 (f

ee
t)

  O
V

M
 d

at
a 

(p
pm

)

  S
am

pl
e 

in
te

rv
al

  R
ec

ov
er

y

  C
as

in
g 

ty
pe

  A
nn

ul
ar

 m
at

er
ia

l

  A
ST

M
 sy

m
bo

l      Description

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,  
20% gravel; moderate estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

Grades to:
SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 10% gravel; low
estimated permeability

Clayey SAND: brown; 10% clay, 80% sand; moderate estimated 
permeability
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Well / Boring No.: MW-15C

  D
ep

th
 (f

ee
t)

  O
V

M
 d

at
a 

(p
pm

)

  S
am

pl
e 

in
te

rv
al

  R
ec

ov
er

y

  C
as

in
g 

ty
pe

  A
nn

ul
ar

 m
at

er
ia

l

  A
ST

M
 sy

m
bo

l      Description

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:
Clayey SAND with Gravel: dark brown; 15% clay, 70% sand, 
15% gravel; semi-consolidated; low-moderate estimated permeability

Sandy SILT: dark gray; 75% silt, 25% sand; 
semi-consolidated; low estimated permeability
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Project No.: 98-511-WR
Well / Boring No.: MW-15C
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l      Description

Grades to:
Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

Well-graded GRAVEL with Sand: gray/brown; 5% clay, 
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings
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Project No.: 98-511-WR
Well / Boring No.: MW-15D
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l      Description

Concrete pad, approximately 8"

Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability; 
no odor

Saturated below 8 feet

Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor

Logged by:  D. Hazard
Drilling company: RSI
Drill date: 4/11/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"
Casing: 2"      
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Well / Boring No.: MW-15D
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l      Description

Clayey GRAVEL: Brown/gray; wet; 10% clay, 90% gravel; moderate
estimated permeability

Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse 
sand, 20% gravel; high estimated permeability

Grades to:
Poorly-graded SAND with Gravel: 50% coarse sand, 50% gravel; 
moderate-high estimated permeability

Grades to:
Well-graded SAND: green/gray; 5% silt, 90% fine-coarse sand,
 5% gravel; moderate-high estimated permeability
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Well / Boring No.: MW-15D
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l      Description

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,  
20% gravel; moderate estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

Grades to:
SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 10% gravel; low
estimated permeability

Clayey SAND: brown; 10% clay, 80% sand; moderate estimated 
permeability
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Project No.: 98-511-WR
Well / Boring No.: MW-15D
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l      Description

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:
Clayey SAND with Gravel: dark brown; 15% clay, 70% sand, 
15% gravel; semi-consolidated; low-moderate estimated permeability

Sandy SILT: dark gray; 75% silt, 25% sand; 
semi-consolidated; low estimated permeabilityML
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Well / Boring No.: MW-15D
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l      Description

Grades to:
Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

Well-graded GRAVEL with Sand: gray/brown; 5% clay, 
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings
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Well / Boring No.: MW-15D
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l      Description

No recovery100
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Well / Boring No.: MW-15D
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l      Description

Sandy SILT with Gravel: gray/brown; 60% silt, 30% fine-medium sand,  
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Grades to:
Sandy SILT with Gravel: gray/brown; 70% silt, 20% sand,   
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Silty SAND: 30% silt, 70% sand; moderate estimated permeability;
no odor
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Well / Boring No.: MW-15D
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l      Description

Silty SAND: brown/gray; 30% silt, 70% very fine-fine sand; 
moderate estimated permeability; no odor
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